In Turkish patients with breast cancer variations of prognostic factors were examined according to the menopausal status. In addition, molecular variations were investigated according to the menopausal status. A total of 1449 patients was enrolled from Akdeniz University Hospital of Medical School and Kayseri Education and Research Hospital. The patients were divided into three groups as menopausal status (pre, peri and postmenopausal) and into four groups according to molecular types (luminal A,luminal B, HER 2 like and Unclassified-Basal like). Patients were retrospectively recorded in the SPSS software. There was significant difference in the estrogen and cerbB2 hormon receptor positivity between premenopausal and postmenopausal groups (p=0.003 and 0.032). Estrogen receptor ratio was higher in postmenopausal group, and CerbB2 receptor ratio was higher in premenopausal group. Luminal A molecular subtype was the dominant subgroup. Compared to the other two groups, in premenopausal group, the ratio of HER 2 Like and Unclassified-Basal like molecular type were higher and the ratio of the luminal types were lower. Luminal A was the dominant subgroup in Turkish patients with breast cancer. Rate of molecular types was determined to be varied with menopausal status. This variations were compatible with the poor prognosis premenopausal patients with breast cancer.
INTRODUCTION
There are many factors affecting the prognosis of patients with breast cancer. One of them is age. Age is an important factor for the risk of recurrence independent of other features. 1 Tumoral features of young age with breast cancer tend to be receptor negative and high-grade. 2, 3 In addition, rate of Human Epidermal Growth Factor Receptor (HER2 or CerbB2) positive tumors is higher in premenopausal patients. 4, 5 With previous studies, the mean age of natural menopause was determined to be 50-52 years. 6 Smokers, workers, women who live in high altitudes, nulliparous women undergone hysterectomy enter menopause earlier. [7] [8] [9] Early menarche, high socioeconomic status and use of oral contraceptives are the cause factors of late menopause. 8 No relation with the race and nutritional status is seen. 9 The studies conducted in different parts of the world are summarized in Table 1 and median age of menopause is given. [10] [11] [12] [13] [14] The study conducted in Turkish women revealed that mean age of natural menopause is 47.8 ± 4.0. 15 Recently, studies conducted in breast cancer recognized different molecular subgroups. In general, these groups are divided into two main groups as the estrogen receptor (ER) positive tumors (luminal A and B) and ER negative tumors (HER2 Like, Basal Like and Unclassified). 16 Gene expression profile of luminal tumors is similar to those with luminal epithelial structure of normal breast tissue, and the panel of gene expression profile of tumors in basal like group is consistent with gene profile of basal epithelial cell of breast tissue. Luminal A and B groups are the most common molecular sub-groups. Luminal A has the best prognosis, whereas the Basal Like has the worst prognosis. [17] [18] [19] [20] [21] Although tumors with HER2 Like have worse prognosis, HER2 targeted therapies have changed the outcome. In Basal Like tumors, epidermal growth factor receptor (EGFR) and basal cyto-keratin 4,5, and 17 are highly expressed. And also, basal like tumors are associated with breast cancer 1(BRCA1) gene, and Basal Like tumors consisted of about 80% of BRCA1 positive tumors. 22, 23 Basal Like tumors also has been shown to be associated with menopausal status and the race and the incidence is higher in premenopausal patients of African origin. [24] [25] [26] [27] [28] Molecular sub-groups are summarized in Table 2 .
Answers to 3 questions were sought in this study. Firstly variation of the prognostic factors with regard to menopausal status was first investigated in Turkish patients with breast cancer. Second goal was to identify the rate of molecular subtypes in this population. And finally, the correlation between the molecular types of breast cancer and menopausal status was investigated.
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PATIENTS AND METHODS
A total of 1449 patients was enrolled from Akdeniz University Hospital of Medical School and Kayseri Education and Research Hospital database. Data were retrospectively collected from medical records. The demographic features of the patients were determined.
Menopausal status was divided three groups: premenopausal, perimenopausal and postmenopausal. The patients that have normal menstrual cycles were recorded premenopausal groups. The patients that their follicle-stimulating hormone (FSH) value is >116 mIU/ml or amenorrhea for >12 months in women over age 45 or have removed bilaterally ovaries were recorded postmenopausal groups. Other patients were considered perimenopausal groups. For evaluating ER (SP1, rabbit monoclonal, Thermoscientific) and progesterone receptor (PR) (SP2, rabbit monoclonal, Thermoscientific), absence of invasive tumor cells staining or nuclear staining less than 5% were considered negative. It was used ASCO / CAP recommendations to evaluated HER 2 receptor scoring (Neu AB12, Thermo Scientific). Moderate or strong >30% membranous staining of tumor cells were considered immunhistochemically strong positive (+++). Weak or no staining were accepted negative. Other staining pattern was considered immunhistochemically (++). if fluorescence in situ hybridization (FISH) was performed,the reason was recorded. The histological grade and nuclear grade were identified according to the modified Bloom-Richardson system. Lymphovascular invasion were investigated as yes / no form. Afterwards, patients were classified according to molecular types. ER (+) and or PR (+), cerbB2 (-) patients were classified as luminal A; ER (+) and or PR (+), cerbB2 (+) cases were classified as luminal B; and ER (-), PR (-) and cerbB2 (+) cases were classified as HER2 like type. Because EGFR study couldn't be performed with CK5 and CK6 in all cases, ER (-), PR (-) and cerbB2 (-) cases were classified as Basal like + Unclassified type. The molecular types were determined according to the total patient group and menopausal groups. The patients were recorded Statistical Package for the Social Sciences 16.0. Frequency analysis, crosstabs, mean, chi square test were performed. P < 0.05 was considered significantly. 
RESULTS
The mean age of patients was 53 ± 12. Early stage rate was 62.2% and rate of locally advanced stage was 30.8%, and metastatic stage rate was 1.2%. ER positivity was determined to be 54.5%, PR positivity was found to be 55.5%, and CerbB2 positivity was determined to be 22.8%. According to the grades of tumor, the incidence of histological grade 2 was 37.6% and the incidence of nuclear grade 2 was 45.8%, and this degrees of grades are the most common grade types. The incidence of primary location of tumor was higher in left breast with the rate of 54.2%. The rate of patients with family history was 6.9%. Demographic and prognostic features and menopausal status are shown in Table 3 .
At the time of diagnosis, the rate of early stage in all patients was 62.2%, and this rate was 22% in the premenopausal group and 4% in menopausal group and 22% in postmenopausal group. When the groups were compared by menopausal patients in terms of prognostic factors, there was a significant difference in ER and CerbB2 positivity between premenopausal and postmenopausal groups (p value 0.003 and 0.032). ER positivity was significantly higher in postmenopausal group with the rate of 57% . CerbB2 ratio was higher in premenopausal group (25% vs. 21%). The statistical p values between menopausal groups and prognostic factors were shown in Table 4 . The rate of luminal molecular subtypes are classified according to stage at the time of diagnosis in Table 5 . Patients with missing registration information were not included in this study. Luminal A had the highest inicidence with the rate of 37.53% in Turkish patients with breast cancer. When the total of 965 patients were exami- ned, Luminal A predominated in stage I, II and III. The incidence of HER Like molecular subtypes was higher in stage 3 with a rate of 44%, and incidence of Basal Like or Unclassified type was higher in stage 2 with the rate of 52%. A significant difference was found between molecular subtypes and the menopausal status. There was a significant difference in molecular types between premenopausal group and the other two groups (p= 0.047 in premenopausal vs. perimenopausal groups, and p= 0.012 in premenopausal vs postmenopausal groups). There was no significant difference between perimenopausal and postmenopausal groups (p= 0.323). The rate of Basal Like and HER 2 Like or unclassified molecular types were higher, and the rate of Luminal types was lower in premenopausal group than in the other two groups. (The rate of Luminal A + B were 54 % in premenopausal group, 65% in perimenopausal group and 65% in postmenopausal group). Table 6 shows the molecular types for the menopausal status.
DISCUSSION
When we examined Turkish patients with breast cancer, there was a significant difference in the receptor expression between premenopausal and postmenopausal groups. ER positivity was 46% in premenopausal group, and this rate was significantly higher in postmenopausal group with the rate of 57% (p= 0.003). CerbB2 ratio was higher in premenopausal group (25% vs. 21%) (p= 0.032). There were no significant differences in terms of other factors. The molecular types of Turkish patients with breast cancer was first evaluated extensively in this study. In the overall groups, rate of luminal A was 38%, rate of luminal B was 26%, rate of HER 2 Like was 14% and the rate of Basal Like + Unclassified group was 23%. In Literature, luminal A was usually reported to be the most common molecular sub-type with the rate of approximately 40% in patients with breast cancer, similarly luminal A was the most common sub-type in our patient population. In a study including 1279 patients, it was determined that the rate of luminal A was 65.8%, the rate of luminal B was 14.3%, the rate of HER2Like type was 4.9%, and the rate of Basal Like type was 10.4%, and the rate of unclassified group was 4.6%. 29 A significant difference was detected in molecular types between premenopausal group and the other two groups, and no significant difference was determined between perimenopausal and postmenopausal women. Luminal A was higher in luminal category in all menopausal group. Rates of Basal Like and HER 2 Like or unclassified molecular types were higher, and the rate of Luminal types was lower in premenopausal group than in the other two groups. In previous studies it was noted that HER2 Like and Basal Like molecular sub-groups had a worse prognosis. [29] [30] [31] Lower rate of total luminal types in premenopausal than that of peri-and post-menopausal groups, and also the higher rates of total HER 2 Like and Basal Like + Unclassified groups can be considered to be one of the explanatory reasons of well-known poor prognosis in premenopausal patients group.
Molecular types of Turkish patients with breast cancer were first given in our study. Secondly, it was investigated that whether the molecular types in patients with breast cancer vary with menopausal status. According to the result of our study, rates of molecular types were compatible with the poor prognosis of premenopausal patients group.
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